Effect of short-term cyclic stretch on sodium pump activity in aortic smooth muscle cells.
We previously demonstrated that expression of both the alpha1- and alpha2-subunits of Na+-K+-ATPase is elevated after a 2- to 4-day cyclic stretch in aortic smooth muscle cells. In this study, we determined the effect of short-term (2-30 min) cyclic stretch on the activity of the Na pump and investigated possible mechanisms that may be involved in the action of stretch. Na pump activity was significantly increased above the baseline activity between 2 and 30 min of stretch. This effect of stretch was reversible within 1 h. Intracellular Na was also elevated at corresponding time points. Blocking the entry of Na with Gd and amiloride did not affect the stretch-induced increase in Na pump activity. Inhibition of protein kinase A (PKA) activity attenuated the effect of stretch on the Na pump. Furthermore, inhibition of polymerization of actin and phosphatidylinositol 3-kinase (PI3K) activity prevented the action of stretch on Na pump activity. We conclude that the stimulation of the Na pump in response to cyclic stretch requires the integrity of the actin cytoskeleton as well as the activity of PI3K, which has a role in intracellular vesicular trafficking. PKA may also be involved in this effect of stretch on Na pump.